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CLAIMS 




What is claimed is: 



L 



An optical device comprising: 

programmable elements formed on a surface of a substrate, 

said elements being selectively programmed to create a reflective filament pattern, 
said surface of said substrate for reflecting radiation in a selected optical pattern. 




The device of Claim 1 wherein said^glements are formed in a two dimensional 



array. 



7. 



3. The device jpf-Claim 1 wherein each of said elements has conductive contacts, and 
10 wherein saijsJ^mtacts are selected from metals consisting of aluminum and aluminum 
alio: 




n 




4. The device of Clahfil wfittein s^id elements are selectively programmed to 
create a reflective filarg^nt patfern to convey information. 



5. The device of Claipfl further comprising-anaddress decoder)on said substrate for 
selectively addressiujfsaid elements for programming. 



6. The device of Claim 1 further comprising^optical fibers receiving reflected light 
from filaments of programmed elements. 



20 



7. The device of Claim 6 wherein §md fibers allocated proximate to said surface of 
said substrate. 

8. The device of Claim 1 Jdrther cojtopn£mg[|a ligh^source providing light upon said 
surface of said substrate for^eflecting lig&f from filaments of programmed elements. 



9. The device ofiClaim 1 further comprising a second substrate having a 
photosensitive material that is selectively exposed by light reflected from filaments of 
programmed elements. 
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10. The device of Claim 1 furth^Smprising an optical element positioned with 
respect to said surface for focusj^glight on filaments of programmed elements. 



1 1 . The device of ClMrn 1 



[sing an optical element for focusing light 



reflected from filaments of programmed elements. 




i— j 
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m 



12. The device of Claim^further comprising'a package containing said substrate, 
said package having a wifidow exposing said elements, said package having conductive 
terminals for prograi&ning said elements. 




The device of Claim 1 wherein said elements comprise less than 1 00 elements. 



The device of Claim 1 wherein said elesfents comprise more than 1 00 elements. 



The device of Claim 1 wherein said elements comprise more than 1,000 elements. 



The device of Claim 1 wherjfrn said etefffehts comprise more than 1,000,000 



elements. 

\ 17. The device of Claim 1 



ter 




a light source positioned to have light reflected off said surface of said substrate 
15 corresponding to said fik&nent pattern; and 

a photosensitive layer receiving the reflected light. 

1 8. The devic^f Claim 1 7 wherein said photosensitive layer is formed over a DNA 
microarray. 

19. The dXice of Claim 17 wherein said photosensitive layer is formed over a 
20 semiconductor wafer for forming an integrated circuit. 




The device of Claim 1 wherein satG selected optical pattern is an optical image. 
The device of Claim 1 wWein said selected optical pattern is an optical code. 
The device of Claim J^herein said selected optical pattern is a pattern for 
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xposing photosensitive material 



The device of Clain/l wherein said programmable elements are diodes. 



24. The device of Claim 1 wherein said programmable elements are zener diodes. 

25. The device of Olaim 1 wherein said programmable elements are transistors. 

5 26. The device o/ciaim 1 further comprising semiconductor regions over which are 
formed conductive Contacts for each programmable element. 

27. The devic/ of Claim 1 wherein said substrate is a semiconductor substrate. 



28. The device of Claim 1 further comprising: 

a radiation source applying radiapm to a first side of said substrate; and 

1 0 a radiation detector receiving^ pattern of radiation that has passed through a 

second side of said substrate, earf/said fi^2it at least partially blocking said radiation 
from passing through said sub^frate, s/d^<^tiond^ector generally electrical signals 
corresponding to said filament pattern. 

29. The device of Cpim 28 wherein said radiation source generates infra-red light. 



15 30. The device of Cteiml wherein said filament pattern is both optically detectable, 
by detecting said cjptfcal pattern, and electrically detectable, by detecting electrical shorts 
between said contacts. 



31. The device of Claim 1 further ^hprising a read circuit electrically coupled to 
said elements for reading said elejrfents ^te^rogr^nming. 




20 32. The device of Cljpm 31 wherein said read circuit is formed on said substrate. 





33. The device of Claim 1 whej^in said programmable elements comprise normally- 
shorting conductive filaments Whveen two filament contact areas, said filaments forming 
an open circuit between said contact areas when blown during programming. 
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4. A method for selectively reflecting light comprising: 

programming an array of elements on a surface $f a substrate to create a pattern of 

reflective filaments; and 

applying radiation to said surface, such that |&diation is reflected from said 

filaments in a selected pattern. 



35. The method of Claim 34, wherein said^selected pattern conveys optical 
information. 



36. The method of Claim 34 whereii/ said selected pattern is an optical image. 



37. The method of Claim 34 whj&ein said selected pattern is an optical code. 



38. The method of Claim 34/wherein said selected pattern is a pattern for exposing 
photosensitive material to ligw. 

39. The method of Claim 34 further comprising: 

detecting a pattern pf radiation that has passed through said substrate, said 
filaments at least partialis blocking said radiation from passing through said substrate. 

40. The method of Claim 34 wherein said elements are diodes. 

41 . The method off Claim 34 wherein said elements are zener diodes. 

42. The methodpf Claim 34 wherein said elements are transistors. 

43. The methoja of Claim 34 wherein said elements are normally-shorting conductive 
filaments between two filament contact areas. 

44. The memod of Claim 34 wherein said elements are fuses. 

45. The method of Claim 34 wherein said elements are anti-fuses. 
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